The EPR of V02+ is studied in single crystals of ZnCs2(SO)4)2-6 H20 at X-band. The V-0 axis is found to have two orientations. The spin-Hamiltonian parameters at 298 K are determined.
The EPR of V02+ is studied in single crystals of ZnCs2(SO)4)2-6 H20 at X-band. The V-0 axis is found to have two orientations. The spin-Hamiltonian parameters at 298 K are determined.
An EPR study of the vanadyl ion (V02+) in the Tutton salt Zn(NH4) 2(S04)2-6H 20 (ZASH)1 re vealed some interesting features of the oriented vanadyl ion in the host lattice. The study suggested the possibility of obtaining structural information about the vanadyl ion and indicated that the com plex formed in this case is very much like vanadyl sulfate pentahydrate. In this note we describe an EPR study of V 02+ in ZnCs2(S04) 2-6H 20(ZCsSH) single crystals.
The crystal structure of Tutton salts is known to be monoclinic with space group
The unit cell contains two formular units. The divalent metal sites at (0, 1/2, 1/2) and (0, 0, 0) are octahedrally coordinated by six water molecules.
Single crystals of ZCsSH containing vanadyl ions were grown by slow evaporation from a water solu tion of ZCsSH with a VO/Zn concentration ratio of 0.2%. The crystal grows with well defined faces 3 so that the orientation of the crystal becomes a rela tively easy task. The experiments were performed on a Varian V-4502 EPR spectrometer, operating at X-band, provided with a 100 kHz field modulation.
The EPR spectrum was studied at 298 K. Two different sets of eight hyperfine lines characteristic of the splitting due to the 51V (7 = 7/2) nucleus have been observed, indicating that V 02+ occupies two types of sites in the lattice. The intensities of the hyperfine lines of the spectra due to V-0 at two sites are approximately in the ratio 5:1. The angu lar variation of the spectra was studied in the a b (where a is perpendicular to the c axis in the a c plane), be and ca planes. Each of the eight hyper fine lines of a group splits into two as H is moved in the a b and be planes (or in any general direc tion away from the crystal axes). However, the lines do not split in the a c plane. The interesting feature of the experiment is the observation of a five-line superhyperfine structure at various orientations of the crystal in the magnetic field. This additional structure was also present in ZASH and was deduced to be caused by the protons of the surrounding water molecules 1.
All the spectra are analysed using the spin-Hamil tonian corresponding to rhombic symmetry4. The spin-Hamiltonian parameters g and A (hyperfine Table I . Spin-Hamiltonian parameters for two orientations of V02+ in ZnCs2 (S04) 2 • 6 H20 single crystals at 298 K. All the hyperfine parameters are in units of 10-4 cm-1. 51° ±1° 60° ± 1°8 2° ± 2° -58° ± 2° coupling constant) along the orientation of the V-0 axis are listed in Table I . Here 0 and 0 refer to the angles defining the direction of the z axis (V-0 bond) relative to the crystal axes. 0 is the polar angle from the b axis and is the azimuthal angle from the c axis in the a c plane. It can be seen from Table I that suggests that the V-0 bond is predomenantly nearly in the direction of the longest Zn-H20 bond. This is expected because the farther a water molecule is away from the metal atom, the easier it is for the vanadyl ion to displace the water molecule in the direction to form the vanadyl pentahydrate complex.
